Combinatorial Chemistry Online Volume 16, Issue 11, November 2014  by Terrett, N.K.
Combinatorial Chemistry - An Online Journal 16 (2014) 41–44Contents lists available at ScienceDirect
Combinatorial Chemistry - An Online Journal
journal homepage: www.elsevier .com/locate /comcheCombinatorial Chemistry Online Volume 16, Issue 11, November 2014
N.K. Terrett
Ensemble Therapeutics Corp., Cambridge, MA 02139, USA1. Current literature highlights
1.1. Solution-phase parallel synthesis of acyclic nucleoside libraries
Nucleic acids as found in nature and their related synthetic ana-
logues are frequently found as components of therapeutically ben-
eﬁcial drug molecules. Such drugs often act by direct incorporation
into nucleoside metabolic pathways, or can interfere with the gen-
eral processes of DNA or RNA structure and function. Examples of
drugs based on nucleosides have various uses as anticancer, anti-
parasitic, antiviral and antifungal agents. A recent paper describes
the preparation of a library of purine, pyrimidine and 1,2,4-tria-
zole-N-acetamide derivatives in a parallel high throughput
solution-phase reaction format [1].
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The compounds designed for this library did not contain a 50-
hydroxyl group such as might be phosphorylated in naturally
occurring nucleosides, and thus these analogues would not pro-
gress into nucleoside metabolic pathways. Instead the interest
stemmed from the observation that acyclic nucleoside analogues
with an amide bond were poorly represented in commercial
compound collections. Furthermore, the intention was to preparehttp://dx.doi.org/10.1016/j.comche.2014.10.001
E-mail: nterrett@ensemblediscovery.comcompounds under the Pilot Scale Library Program of the NIH Road-
map Initiative to permit proﬁling for biological activities.
The study generated a small library of 181 compounds made
using an automated parallel solution phase approach. A diverse
collection of amines were selected with the intention of coupling
these to acetic acid derivatives of a number of bases. The seven
bases selected were 6-benzylhypoxanthine, 6-benzyladenine,
6-thiomethylguanine, thymine, Cbz-cytosine, cytosine and
3-(3,4-dimethylphenylcarbamoyl)-1H-1,2,4-triazole.
Following preparation of the acetic acid derivatives, several
peptide coupling methods were investigated to ﬁnd the best condi-
tions to introduce the amines. Overall, the best results in terms of
yield and reaction purity were obtained with HATU and DIEA in
acetonitrile at room temperature. After amide coupling, solvent
removal by centrifugal evaporation and automated medium pres-
sure liquid puriﬁcation gave the products. Each compound was
assessed for purity by HPLC and characterised by NMR and MS
analysis before submission to the Molecular Libraries Small Mole-
cule Repository at NIH.
2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
No papers this month.
2.2. Solution-phase synthesis
Isoﬂavonoids, a class of organic compounds that act primarily as
antioxidants, are produced almost exclusively by various members
of the bean family. The antioxidant characteristics that isoﬂavo-
noids exhibit help hinder the progression of certain cancers, pri-
marily breast, prostate, and colon cancer. A three to ﬁve step
synthesis for obtaining a suite of isoﬂavonoid derivatives has been
developed. The route involves enamine formation, ring closure and
halogenation, Suzuki coupling, and ﬁnally a global deprotection to
obtain the respective isoﬂavonoid derivatives [2].
An efﬁcient, one-pot, three-component domino strategy has
been demonstrated for the synthesis of imidazo[1,2-a]pyridines
using a catalytic amount of iron(III) chloride. A library of imi-
dazo[1,2-a]pyridines was synthesised by the reaction of readily
available aldehydes and 2-aminopyridines in a mixture of nitroal-
kane and DMF. This transformation presumably occurs by a
sequential aza-Henry reaction/cyclisation/denitration [3].
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pyrrolo[1,2-a]pyrazine core has been described by using palla-
dium-catalysed direct C6 arylation of pyrrolo[1,2-a]pyrazines with
various aryl bromides. The starting materials, pyrrolo[1,2-a]pyra-
zines, were easily synthesised by the base-mediated N-alkylation
of pyrrole-2-carboxaldehyde with several 2-bromoacetophenones
followed by dehydrative cyclisation with incorporation of nitrogen
by the action of ammonium acetate [4].
2.3. Scaffolds and synthons for combinatorial libraries
The vast majority of scaffolds found in natural products are
absent from currently available compound collections used for bio-
logical screening. However, scaffolds derived from natural prod-
ucts may have a distinct advantage over non-natural cores in
terms of providing compounds endowed with biological activities.
A synthetic approach to merging a naturally occurring 1-azaada-
mantane core with a vicinal amino alcohol moiety that is also com-
mon in natural product chemical space has been described. The
synthesis features diastereoselective epoxidation of racemic chiral
2,6-diaryl-4-methylene 1-azaadamantanes with subsequent
SN2-type epoxide opening in aqueous isopropanol [5].
One pot ring synthesis of novel 4-hydrazinothiazoles through a
sequential four-component route employing carbonyl compounds,
aminoguanidine, isothiocyanates, and a-haloketones has been
accomplished under mild reaction conditions. Base-assisted elimi-
native aromatisation in the [4+1] ring synthesis sheds light on some
interesting leaving group propensities of amines versus hydrazines
resulting in the exclusive formation of the title compounds with
potential as scaffolds for drug discovery. Hydrazone deprotection
was effected by acylation which subsequently provided a new set
of diacylated molecular systems with a wider scope as chemical
handles in the design of thiazolyl drug candidates [6].
The sulphoximine group has great potential as a substituent in
drug discovery, as evidenced by two recent clinical candidates, and
can be viewed as an isosteric alternative to the more commonly
used sulphone. To improve accessibility of this group, a diverse
range of S-alkyl and N-alkyl sulphoximine building blocks were
prepared using procedures applicable on a practical scale (>10 g).
In particular, synthesis of the less well exploited N-alkyl sulphox-
imines and the use of dimethylsulphoximine as a versatile, com-
mercially available precursor has been proposed [7].
2.4. Solid-phase supported reagents
The synthesis of a nanopolymer-supported palladium(II) com-
plex catalyst, [PS-tet-Pd(II)] using a simple protocol has been
reported. The catalyst was characterised by X-ray diffraction, scan-
ning electron microscopy, FT-IR, and energy dispersive X-ray spec-
troscopy. PS-tet-Pd(II) is a useful heterogeneous catalyst in the
copper- and phosphine-free Sonogashira coupling reaction in
water. It can be recovered from the reaction mixture by simple ﬁl-
tration and reused several times without any signiﬁcant loss of cat-
alytic activity.[8].
An ‘on-water’, efﬁcient, high yielding, expeditious method has
been developed for the synthesis of 1,4-dihydropyridine (1,4-
DHP) derivatives via a one-pot multi-component condensation of
dimedone or 4-hydroxycoumarine, aldehydes, and ammonium ace-
tate using Fe3O4@SiO2 nanoparticles as a recyclable heterogeneous
catalyst. This method takes advantage of the use of water, a green
solvent, in combination with Fe3O4@SiO2 nanoparticles as the cata-
lyst which can be easily recovered magnetically and reused for fur-
ther runs [9].
Phosphosulphonic acid (PSA) acts as a highly effective and reus-
able catalyst for the chemo-selective protection of aldehydes with
acetic anhydride under solvent-free conditions. The desirable fea-tures of this new catalytic methodology include its sustainability,
effectiveness in the absence of solvent, a facile work-up procedure,
and economic viability. PSA has been fully characterised by Fourier
transform infrared spectroscopy, wide-angle X-ray scattering anal-
ysis, and scanning electron microscopy with energy dispersive
X-ray spectroscopy. The catalyst can be reused several times with-
out signiﬁcant loss of activity, and in addition, no chromatographic
separations are needed to obtain the desired products [10].
2.5. Novel resins, linkers and techniques
No papers this month.
2.6. Library applications
The design and parallel solid phase synthesis of linear and oligo-
heterocyclic peptidomimetic analogues of Leu-enkephalin have
been described. These peptidomimetics represent different unique
scaffolds that distribute over space the peptidyl side chains of amino
acids essential for biological activity and mimic the bioactive con-
formation of the Leu-enkephalin peptide. The compounds were
screened in competitive radioligand binding assays to determine
their afﬁnities for l-(MOR), and j-(KOR) opioid receptors [11].
A library of stereochemically diverse and highly substituted 2,6-
cis piperidine derivatives have been synthesised and evaluated for
their anticancer activity in cancer cells including A549 (lung can-
cer, CCL-185), MCF7 (breast cancer (HTB-22), DU145 (prostate can-
cer (HTB-81), and HeLa (cervical cancer, CCL-2). One stereoisomer
emerged as a promising candidate for further design based struc-
ture–activity studies [12].
Small-molecule peptidomimetic inhibitors that already showed
activity towards secreted aspartic protease 2 with potential as
anti-Candida agents have been proposed as candidate HIV protease
inhibitors. A library of 6,8-dioxa-3-azabicyclo[3.2.1]-octane pepti-
domimetic scaffolds was screened against HIV protease, resulting
in the identiﬁcation of hit compounds possessing IC50 values in
the sub-micromolar range, and showing the bicyclic acetal portion
as a potential transition state analogue in the interaction with cat-
alytic aspartic acid residues [13].
A series of 1,2,3-triazole-coupled diaryl sulphone-containing
compounds have been synthesised by copper-catalysed azide-
alkyne 1,3-dipolar cycloaddition (CuAAC) reaction under ultra-
sound irradiation. In situ formation of azides from a-bromoketones
together with the CuAAC reaction in one pot has allowed safe han-
dling and good availability of azides for the development of a small
library of compounds. The sonication reduced reaction time and
increased yields compared to other conditions. All synthesised
compounds were evaluated for antibacterial, antifungal and anti-
oxidant activities and some were found to be potent antifungal
or antimicrobial agents [14].
Insulin exerts its metabolic actions through the insulin receptor
(IR) and plays an essential role in the treatment of diabetes. In the
search for bioactive insulin mimetics, a chemical library of small
molecules based on an indolylkojic acid scaffold have been pre-
pared. An in vitro screening assay was performed to stimulate glu-
cose transport in rat L6 skeletal muscle cells, following treatment
with the compounds for a time period incubation of 16 h. Several
compounds have shown signiﬁcant glucose uptake stimulation as
compared with control compounds [15].
Virtual screening of the ChemDiversity and ChemBridge com-
pound databases against dynamin I (dynI) GTPase activity identi-
ﬁed a 2,5-bis-(benzylamino)-1,4-benzoquinone inhibitor. In silico
lead optimisation and screening of a focused library-led synthesis
resulted in the development of four discrete benzoquinone/naph-
thoquinone based compound libraries comprising 54 compounds
in total. Sixteen analogues were more potent than the original lead
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and hydrophobic interactions were involved in interactions within
the dynI GTP binding site [16].
A general method for the synthesis of a library of hitherto unre-
ported amino-1,4-naphthoquinone-appended triazoles has been
accomplished via a sequential three-component reaction of substi-
tuted N-propargylaminonaphthoquinones with variously substi-
tuted alkyl bromides/2-bromonaphthalene-1,4-dione and sodium
azide in the presence of Et3N/CuI in water. All the triazole hybrids
were screened for their in vitro activity against Mycobacterium
tuberculosis H37Rv (MTB) and one compound emerged as being
more potent than the anti-TB drugs, cycloserine, pyrimethamine
and equipotent with the drug ethambutol [17].
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